Quantitative analysis of major compounds by high performance liquid chromatography (HPLC)
Standard solutions of crypto-chlorogenic acid, isoquercetin and astragalin were prepared at concentration of 1 mg/mL in 50% methanol. Each standard solution was diluted into seven concentrations (5.0, 2.5, 1.0, 0.5, 0.25, 0.125 and 0.0625 μg/mL) for a calibration curve.
Quantitative analysis of these compounds was performed using the validated HPLC method
[14] on a Shimadzu SPD-10A (Japan) equipped with a LC-10AD pump, DGU-10A degasser, UV-vis detector SPD-10AV and auto-injector SIL-10AD. A Hypersil ® BDS C 18 column (250×4.6 mm, 5 μm particle size) with a C 18 guard column was employed. The elution was carried out with gradient solvent using solvent A (1% glacial acetic acid) and solvent B
(methanol) as a mobile phase. Each extract was dissolved in 50% methanol (1 mg/mL). All solutions were filtered through a 0.2 mm membrane filter before injection. The UV-vis detector was monitored at 334 nm and the injection volume for all samples and standards was 20 μL.
DPPH-scavenging assay
The free radical scavenging activity of the extracts was determined DPPH radical scavenging method [18] . The extracts or positive control, trolox, (100 μL) were mixed with100 μL of DPPH solution (152 μM). The absorbance of each sample was examined at 517 nm by Tecan microplate reader after incubation at 37°C for 20 min. The percent inhibition was determined as follows:
A 1 is the absorbance of control, and A 2 is the absorbance of sample. Each determination was done in triplicate, and the average IC 50 value was calculated as mean ± SD.
ABTS radical scavenging assay
For ABTS radical scavenging activity, the method of Faithong et al. was adopted [19] . The stock solution was prepared by mixing 7.4 mM ABTS solution and 2.6 mM potassium persulfate solution of the same amount and allowing them to react for 12-16 h at room temperature in the dark. The working solution was prepared by diluting ABTS solution with methanol and adjusting the concentration to achieve an absorbance of 1.100 ± 0.020 units at 734 nm using microplate reader. Twenty microliters of plant sample (1000 µg/mL) was mixed with 200 μL of the ABTS solution and the mixture was left at room temperature for 2 h in dark. The absorbance of the reaction solution was then measured at 734 nm using the microplate reader. A standard curve of trolox solutions ranging from 50 to 600 µM was prepared. The ABTS scavenging activity was expressed as mmol TE/100 grams extract.
Ferric reducing power (FRP)
The procedure for determination of ferric reducing power was adapted from Ferreira et al. 
